Field cancerization in mammary carcinogenesis - Implications for prevention and treatment of breast cancer.
The natural history of breast cancer unfolds with the development of ductal carcinoma in situ (DCIS) in normal breast tissue, and evolution of this pre-invasive neoplasm into invasive cancer. The mechanisms that drive these processes are poorly understood, but evidence from the literature suggests that mammary carcinogenesis may occur through the process of field cancerization. Clinical observations are consistent with the idea that (i) DCIS may arise in a field of altered breast epithelium, (ii) narrow surgical margins do not remove the entire altered field (contributing to recurrence and/or disease progression), and (iii) whole-breast radiation therapy is effective in elimination of the residual field of altered cells adjacent to the resected DCIS. Molecular studies suggest that the field of altered breast epithelial cells may carry cancer-promoting genetic mutations (or other molecular alterations) or cancer promoting epimutations (oncogenic alterations in the epigenome). In fact, most breast cancers develop through a succession of molecular events involving both genetic mutations and epimutations. Hence, in hereditary forms of breast cancer, the altered field reflects the entire breast tissue which is composed of cells with a predisposing molecular lesion (such as a BRCA1 mutation). In the example of a BRCA1-mutant patient, it is evident that local resection of a DCIS lesion or localized but invasive cancer will not result in elimination of the altered field. In sporadic breast cancer patients, the mechanistic basis for the altered field may not be so easily recognized. Nonetheless, identification of the nature of field cancerization in a given patient may guide clinical intervention. Thus, patients with DCIS that develops in response to an epigenetic lesion (such as a hypermethylation defect affecting the expression of tumor suppressor genes) might be treated with epigenetic therapy to normalize the altered field and reduce the risk of secondary occurrence of DCIS or progression to invasive cancer.